Mucosal responses to parenteral and mucosal vaccines.
Most human pathogens are acquired through mucosal portals of entry, and replicate in the mucosal tissues. Subsequently, the infecting agent may invade the blood stream and produce disease at distant systemic sites. However, a large number of pathogenic organisms are limited to development of disease only at the site of initial mucosal replication. Studies carried out with naturally acquired infections and mucosally delivered vaccines have provided strong evidence for the existence of a common mucosal immune system in the organized lymphoid follicles in respiratory and intestinal epithelium, and in the mucosa of genital tract, mammary glands, conjunctiva, upper airways, and the middle ear cavity. Mucosal application of live attenuated oral poliovaccine (OPV), rubella virus vaccine (RA 27/3), adenoviruses, influenza A virus, rotavirus, salmonella, and cholera vaccines have demonstrated consistent development of secretory IgA, serum antibody, and cellular immune responses. Mucosal immunization appears to result in preferential expression of several integrins and cell adhesion molecules associated with homing of lymphocytes to mucosal sites of immunization. Induction of mucosal immune responses often result in specific protection against reinfection challenge and against illness. Replicating agents introduced via the parenteral route also result in the development of mucosal responses and protection against systemic illness. Parenteral immunization with non-replicating agents often fails to induce specific mucosal responses. Such immunization, however, is quite effective in mounting high levels of serum antibody with development of protection against systemic illness. Parenteral vaccines, such as enhanced potency inactivated polio vaccine (eIPV), Haemophilus influenzae type B (HIB), hepatitis B virus (HBV), and other non-mucosal vaccines, have been highly effective in preventing systemic disease during subsequent exposure to natural infection. Recent evidence has shown that parenteral immunization can also be quite effective in inducing varying degrees of functional mucosal antibody responses as detected by ELISA and less frequently by neutralization. Systemic illnesses such as poliomyelitis and Haemophilus influenzae meningitis and community circulation of these agents has been eliminated or significantly limited in many parts of the world with the exclusive use of inactivated vaccines. Based on these observations, it is suggested that development of serum immunological responses are effective in the prevention of systemic disease regardless of the types of vaccines or route of their administration. However, induction of pathogen-specific antibody or cellular immunity at the mucosal sites is best elicited by mucosal application of the antigen.